Augmented phosphoinositide metabolism in aortas from genetically hypertensive rats.
Recent studies suggest that serotonergic receptor activation is coupled to phospholipase C-mediated phosphoinositide hydrolysis, which results in the release of intracellular second messengers. The purpose of this study was to determine whether altered phosphoinositide metabolism is the basis for augmented vascular responsiveness to serotonin in genetic hypertension. Thoracic aortic segments isolated from stroke-prone spontaneously hypertensive rats (SHRSP) and Wistar-Kyoto normotensive rats (WKY) were labeled with myo-[3H]inositol and stimulated with serotonin in the presence of LiCl. Accumulation of [3H]inositol phosphates was then quantitated by column chromatography. Basal inositol phosphate accumulation and basal incorporation of myo-[3H]inositol into aortic cell membranes from SHRSP was not significantly different from WKY values. At 2.6 x 10(-7) to 2.6 x 10(-4) M serotonin, phosphoinositide metabolism was significantly augmented in aortae from SHRSP compared with WKY. Depolarization (100 mM KCl) did not increase phosphoinositide hydrolysis above basal levels in SHRSP or WKY. 2-Nitro-4-carboxyphenyl-N,N-diphenyl carbamate (NCDC), an inhibitor of phospholipase C, prevented the serotonin-induced phosphoinositide metabolism. NCDC also partially inhibited phasic contractions (responses in calcium-free solution) to serotonin in aortas from SHRSP and WKY. In conclusion, abnormal phosphoinositide metabolism may be one mechanism responsible for the characteristic increase in vascular reactivity to serotonin in hypertension.